

WRS ATILE USER INTERFACE DEVICE AND ASSOCIA TED SYSTEM 

Background of the Invention 

Field of the Invention 
5 [0001] The present invention generally relates to remote control devices and 

systems, and in particular to a versatile user interface device, such as a remote 
controller, suitable for use with a consumer device, such as a digital set-top terminal. 

Descripton of Related Art 

[0002] Over the past few decades, the availability of cable television (CATV) 

1 0 service to individual homes has increased dramatically. A number of different types 
of CATV communication .systems have evolved to provide a broader array of CATV 
services. Conventional one-way CATV systems primarily provide video 
programming services, which are sent over the CATV physical link in a downstream 
direction, from the headend of a CATV system to a plurality of subscriber units. 
1 5 [0003] Two-way CATV systems have become increasingly standard in the 

industry as the popularity and diversity of services or applications has grown, such as 
pay per view, interactive banking and home shopping. Two-way CATV system 
support both downstream and upstream communication. Accordingly, individual 
subscribers may communicate with the headend, other subscribers or service provider 
20 within the system. These systems also permit subscribers to select specific video 
programming or consumer services and pay only for those services that are used. 
[0004] As digital set-top terminals become more of an appUcation 

communication device, these set-tops enable various applications such as web 
browsing, video conferencing, games, home networking, device configuration, and the 
25 like. Because each application program has its own user interface and menu 

requirements, the customization of the functions of the remote control device to these 
appUcations will greatly simplify the user interface experience, hence providing 
■ provide the consumer with a more user-friendly means of interacting with the 
application. 
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[0005] One approach to customizing the remote control functions is to 

increase the number of keys to accommodate the different applications. However, this 
approach becomes impractical as the number of favorite applications increases. 
[0006] Another approach to customizing the remote control function is to 

5 download Infrared (IR) codes, while others place the key selection menu on the 

display screen enabling the user to manipulate the up/down keys to select one of the 
entries on the selection menu. Unfortunately, these approaches do not meet the level 
of customization needed by a given customer. 

[0007] The present invention addresses the shortcomings of conventional 

10 remote control devices and the application specific real-time programmability of such 
devices. 

%D Summary of the Invention 

m [0008] One aspect of the invention is to provide a remote control system that 

15 is capable of application specific real-time programming of the remote control device. 

=g [0009] Another aspect of the invention is to provide a versatile remote control 

system that incorporates Versatile Remote Control Manager (VRCM) software that is 

Q invoked by the application via user selection to enable application specific real-time 

Ji= re-mapping of the key code values for the operating keys of the remote control device. 

p 20 [0010] Namely, the versatile remote control system is made up of a versatile 

remote control unit that interfaces with a set-top terminal. The set-top terminal 
includes a central processing unit, memory, radio frequency (RF) communication 
devices, audiovisual decoding devices, etc. One or more applications maybe resident 
in the set-top terminal. The versatile remote control unit includes fixed and/or soft 
25 keys on a touch screen display for sending control signals to the central processing 
unit of the set-top terminal to invoke and control at least one such application. A 
Versatile Remote Control Manager (VRCM) is resident in the set-top terminal, 
wherein the VRCM and associated Application Programming Interface Routines 
(API's) enable several ftmctions, among them enabling a given application to re-map 
30 keys to correspond to the functions assigned by that application based on what the 
user's frequent key selection sequences. In an exemplary embodiment, a given 
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application uses the VRCM and API's to designate an application specific function to 
a given key, or a series of key selections to a given key where these selections are 
j&equently made by the user and the user instructs the application to perform this 
mapping. This mapping allows for subsequent appUcation specific user interface 
5 interaction. In such an embodiment, each application maintains the new mapping and 
performs the associated functions according to the key selection. 
[0011] For added user convenience, when the versatile remote control unit has 

an integrated display, a given application may use the VRCM and API's to download 
soft key graphical representations that are specific to the functions performed by this 
10 application and represent the individual key sequences that would otherwise have to 
be selected by the user for that specific function. These soft keys are displayed on the 
touch screen of the versatile remote control unit or a display device that is capable of 
S facilitating similar remote control functionality. 

W 1 5 BRIEF Description of the Drawings 

£ [0012] In the drawings: 

f [00131 FIG. 1 is a block diagram of a set-top terminal of the present invention; 

□ and 

[0014] FIG. 2 is an external view of a versatile remote control unit for the 

H 20 present invention. 

Description of the Preferred Embodiment 
[0015] Fig. 1 shows a block diagram of a consumer device 100, such as a set- 

top terminal (STT) in accordance with the invention. The SST 100 includes a central 

25 processing unit (CPU) 104 that interfaces with a system bus 1 12. The central 

processing unit 104 includes both volatile and non-volatile memory to store digital 
information. Although a set-top terminal is described in the exemplary embodiment 
of the invention, it will be appreciated that the invention can be practiced with other 
consumer devices, such as a satellite receiver, television, and the like, 

30 [0016] As shown in Fig. 1, the set-top terminal 100 of the present invention 

includes a primary tuner 202. The primary tuner 202 is preferably a broadband tuner 
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that is used to tune a particular program offered over one of the hundreds of channels 
available j&om the cable system. The channel desired by the user is tuned using the 
primary tuner 202. If the television signal for that channel is an analog signal, it is 
then transmitted to the system bus 112 through an analog security circuit 1 1 1 for 
5 descrambling the signal, if the signal is scrambled, and, though an optional encoder 
1 10 for hardware assisted compression. If the set-top terminal 100 is intended to 
process and record only digital programming, as analog transmission is phased out, 
the analog security 111 and the encoder 1 10 as illustrated are no longer necessary. 
Although, the encoder 1 10 may be retained for encoding other analog signals from 
10 alternate analog input sources for other applications. 

[0017] The television programming received through the primary tuner 202 

O can be buffered and selectively recorded on the PVR disk 106 under the control of the 

^ central processing unit 104. This function is similar to that performed by the personal 

~ video recorders described above. The programming can also be decoded through the 

W 1 5 audio/video decoder 1 03 and provided to the video/audio outputs 119. The user's 

^ television set (not shown) is connected to one or more of that set of outputs 119, 

^ thereby allowing the user to watch the selected programming. 

□ [0018] Additionally, other data may be embedded in the television signal 
fZ received through the primary tuner 202. This data may include, for example, an 

□ 20 HyperText Markup Language (HTML) file including a link with a universal resource 
^ locator (URL) that points to a web page associated with an advertisement, for 

example, being shown on the television channel to which the primary tuner 202 is 
tuned. The central processing unit 104 will preferably be rurming the necessary 
software to extract, display and record on the PVR disk 106 any such data. If the data 

25 includes a universal resource locator (URL), the CPU 104 can access and record the 
file to which the URL points for subsequent review by the user. This can be done 
without interrupting the television programming the user is watching, 
[0019] Moreover, one or more channels to which the primary tuner 202 can 

tune may be dedicated to providing one or more data transport streams. These data 

30 transport streams can carry any type of data including any type of multi -media file, 
streamed audiovisual content or even appUcation software, including player software 



-4- 



# 



optionally capable of contents right management that can be stored on the PVR disk 
106 and executed by the CPU 104. 

[0020] As shown in Fig. 1, the set-top terminal 100 also preferably includes a 

secondary tuner 203 that is also connected to the cable television system 204. The 
5 secondary tuner 203 is used primarily to tune to the data transport stream within the 
signal from the cable television system 204 to free the primary tuner 202 for more 
conventional tuning of a television chaimel the user wishes to receive. This secondary 
tuner 203 may operate in accordance with any multiple access modems that facilitate 
bi-directional communication between the device and the headend, for example, the 
10 Data Over Cable Service hiterface Specification (DOCSIS) standard being used in this 
embodiment to acquire digital data. When the tuned signal facilitates bi-directional 
communication, for example by use of a DOCSIS signal, communication with the 
Internet can be readily achieved so that web content may be retrievable for caching or 
storing in the set-top terminal 100. As previously stated, this data may include any 
1 5 type of multi-media content in a variety of formats. The data transport stream from 
the DOCSIS tuner 203 is provided to a DOCSIS modem 101. The DOCSIS modem 
101 communicates with the CPU 104 over the system bus 112. 
[0021] The second purpose of the secondary tuner 203 is to optionally allow 

for the respective recording and watching of separate audiovisual programming 
20 offered at two distinct frequencies, i.e., on different channels, or from different 

sources, i.e. streamed audiovisual content from the Intemet and broadcast television 
programming. The secondary tuner 203 can also be used in conjunction with the 
primary tuner 202 to simultaneously watch two different television chaimels or 
audiovisual data streams in a picture-in-picture mode. Consequently, the two-tuner 
25 configuration allows for, inter alia, the following operating modes of interest: 

1) Watching an analog chaxmel, recording a digital program (encrypted or in 
the clear); 

2) Watching a clear digital program and recording a digital program (encrypted 
or in the clear); 

30 3) Watching an encrypted program and recording an analog channel or a 

second digital program in the clear; and 
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4) Watching picture-in-picture, where the first signal is received from the 
primary tuner while the second is played back or retrieved from the PVR disk 1 06. 
[0022] When involving an encrypted MPEG-2 stream, the stream goes 

through the security device 102 for decryption first and then, if the decrypted signal is 
to be watched (instead of being recorded), it is processed by the decoder 103. The 
content may also be encrypted using alternate software assisted techniques in which a 
second decryptor may not be required. 

[0023] Digital data, multimedia files and application software can also be 

transmitted to the set-top terminal over the cable television system on an out-of-band 
(OOB) control channel 117. Although for bandwidth capacity considerations, the in- 
band (primary tuner) or the secondary tuner are more suitable. An OOB data channel 
is utilized primarily to facilitate conditional access functions for traditional and 
emerging services offered by the cable system operator as described in the prior art. 
[0024] However received, compressed audiovisual content may then be 

recorded on the PVR disk 106. If the audiovisual data is streamed, e.g. web-cast, 
recording that data on the disk 106 may be done for caching purposes (subsequent use 
by the application software on a dynamic basis) or permanently stored. Additionally, 
the audiovisual signal recorded on the disk 106 can be retrieved and processed 
through the audio/video decoder 103 and then provided to the video/audio outputs 119 
of the set-top terminal 100. The user's television set (not shown) is connected to the 
video/audio outputs 119 and, consequently, receives the output signal so that the user 
can then watch the recorded audiovisual programming. 

[0025] Additionally for bi-directional communication, an upstream transmitter 

205 is provided in connection with the DOCSIS modem 101 . The DOCSIS modem 
101 incorporates an upstream processor that drives the transmitter 205 to facilitate 
upstream DOCSIS transmission, as well as, to support existing report-back protocols 
101 used to manage the cable television system. The DOCSIS modem 101 thus 
provides bi-directional communication for Internet access, user requests of web pages, 
files, session requests, purchase requests, etc. 

[0026] Control lines to the primary tuner 202 and the secondary DOCSIS 

tuner 203 are provided from the system bus 112. This allows the user to input tuning 



commands to the system using a user interface 1 18 so as to control the channel tuned 
by the primary tuner 202. The connection to the DOCSIS tuner 203 allows the CPU 
104 to control which data stream is provided to the DOCSIS modem 101 where there 
are multiple data transport streams comprised within the signal from the cable 
television system 204. 

[0027] The set-top terminal 100 may also provide an agent application. The 

agent is a software application, i.e., a piece of software, executed by the central 
processing unit 104 to automatically select and record audiovisual programming and 
data desired by the user as specified by parameters input by the user. For example, the 
agent application may monitor an electronic programming guide for television 
programming of interest to the user based on user-input parameters. The agent may 
then automatically record this programming on the PVR disk 106 for subsequent 
review by the user. 

[0028] The agent application may also monitor and/or retrieve from Internet 

servers any data of interest to the user based on user-input parameters. This data may 
include, but is not limited to, broadcast HTML pages accompanying an audiovisual 
advertisement or program, news files, health reports, electronic program guides, web- 
casts and any other data source for multimedia data that meets criteria indicated by the 
user. The agent application then automatically tunes and records, or acquires and 
caches the progranmiing or data for later review by the user. For example, the stored 
advertisement HTML page may include a URL for the advertiser, where the user may 
get additional information at his/her convenience about the advertised product of 
interest without disrupting the current program viewing. 

[0029] The user interface 118 allows the user to interact with and control the 

set-top terminal 100. For example, the interface preferably includes, for example, an 
application executed by the central processing unit 104 that provides display menus 
which can be navigated using a remote control unit (as part of the interface 118). 
With the user interface 118, the user is able to input coirmaands to corresponding 
applications nirming on the central processing unit 104 to control, for example, the 
current or future recording of the incoming television signal from the primary tuner 




202, select the desired web content to be dovmloaded (news, weather updates, etc.), or 
select other operations or set other parameters associated with an agent application. 
[0030] In addition to the primary elements described above, the set-top 

terminal 100 of the present invention may also include a number of other features. 
5 For example, an RF bypass 113 offered by traditional set-top devices allows direct 
signal routing to the connected television set or a video cassette recorder. 
[0031] Additionally, in order to interface the set-top terminal 100 of the 

present invention with other devices and systems, a number of additional interfaces 
may be provided. For example, to interface a digital camera for multimedia mail 
10 applications, an IEEE1394 digital bus 107 or a Universal Serial Bus (USB) 108 may 
be utilized. To transfer the files to a near by PC, a 10/lOOBT interface 109, and the 

O 

^ like, may be utilized. Connections to other peripherals 105, such as a printer and the 

like, are also shown. 

m [0032] The user interface 1 1 8 in the present invention consists of a user 

12 15 interface device 144, such as a remote controller, web-pad, Personal Digital Assistant 

M (PDA), or any hand held consumer device with a touch pad screen, hi the illustrated 

embodiment, the user interface device 144 comprises a versatile remote control unit 
M (VRC) 144 that transmits and receives conamands wirelessly to and from the set- top 

y=l terminal 100. For example, the versatile remote control unit 144 typically would 

J=f 20 have an infrared (IR) signal emitter (not shown) that sends IR control signals to the 

set-top terminal 100. Once received, the IR commands are then processed by the 

central processing unit 104. 

[0033] In one aspect of the present invention, the STT 100 includes a Versatile 

Remote Control Manager (VRCM) comprising a set of software and application 
25 programming interface (API) routines and associated drivers. These API's interface 
the VRCM with the applications that utilize the VRC key code re-mapping capability 
in conjunction with the versatile remote control unit 144. Preferably, the VRCM 
resides in the non-volatile memory of the CPU 104. 

[0034] Referring now to Fig. 2, the versatile remote control unit 144 may 

30 include an integrated display 150 for soft key fimctions and a set of one or more fixed 
keys 1 52. However, it will be appreciated that the invention can be practiced with a 
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VRC 144 that does not include the integrated display 150, but rather uses the user's 
television (not shown) to exercise the versatility feature of the VRC 144. The 
integrated display 1 50 is preferably a touch screen display of a type well known in the 
art for allowing a user to program the soft keys that are displayed on the display 150 
5 for each application. 

[0035] An example embodiment of using the remote control system of the 

invention is described below. First, the user selects the application, for example, via a 
menu, and then selects the configuration menu of the application. Then, the user 
selects the versatile remote configuration feature for the application. The application 
10 may respond in one of two of the following ways depending on whether the versatile 
remote control unit 144 has the integrated display 150. 
J^' [0036] In the first case where the versatile remote control unit 144 does not 

have the integrated display 150, the application displays a menu on the user's 
^ television display device showing the different possible fiinctional key selections and 

15 guides the user to select a soft key for a given function (typically for those fiinctions 
£ used most frequently). The application may facilitate this fimction for any customized 

La, sequence of firequently used soft keys. As part of the steps taken in the first case, the 

D application uses the VRCM API's to map the versatile remote control unit 144 to the 

in fianctions selected by the user. 

— 20 [0037] In the second case where the versatile remote control unit 144 has the 

integrated display 150, the application first registers with the VRCM for future 
identification. Then, the application downloads the image corresponding to the 
configuration of the remapped soft keys to the versatile remote control unit 144. The 
download operation is achieved via the corresponding VRCM API's. The new 
25 configuration is visual only, i.e., the re-mapping appears to be different to the user, but 
the soft key code values remain the same although their function is based on the new 
definition that has been set by the application as instructed by the user. When the user 
then selects one of the re-mapped soft keys, a Receive VRCM driver routine forwards 
or conveys the key value to the application via the corresponding API. Then, the 
30 application takes action based on the associated function or set of functions assigned 
to the corresponding soft key. When multiple applications are taking advantage of 
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the versatility feature of the VRCM task, the VRCM identifies the application by 
initially registering a corresponding identifier. One example for enabling 
identification of the application to the user is by providing an icon for each application 
on the integrated display 1 50. When the user switches between applications after the 
5 soft-keys have been configured, the corresponding application icon can be selected for* 
identifying the associated application to the VRCM task. Subsequently, key 
selections can proceed as usual. 

[0038] It will be appreciated that the user can map the fixed keys 152 of the 

versatile remote control imit 144 using the user's television or other display devices 
10 known in the art connected to the video/audio output 1 1 9 of the set-top terminal 100 
in the same marmer as the mapping of the soft keys displayed on the integrated display 
y 1 50. The user's television can be used as a visual aid to facilitate the key re-mapping 

kU configuration fimction of the VRCM task. Once the configuration is complete, the 

^ user may perform the same procedure for configuring another application, and so on. 

f^- 1 5 The application, in conjunction with the VRCM task, has the ability to graphically 

show the mapping for each key by displaying the corresponding function associated 
^ ^ with the application via a remote control image on the user's television. The remote 

O control image can be accessible on the user's television any time the user needs to 

double-check the mapping of the function for each remapped key. 
O 20 [0039] Alternatively in the second case, the user's television may show 

multiple icons, where one icon represents a single application. Once an icon is 
selected, the image on the user's television is updated to show the keys associated 
with that selected application represented by the selected icon. The user may alternate 
between the applications once all keys for all of the user-selected applications have 
25 been configured (one time configuration). Any time the user subsequently selects the 
application, and if the versatile remote control feature is turned on, then the VRCM is 
utilized to facilitate use of the re-mapping function. 

[0040] Once the remapping configuration has been done for any selected 

application, normal use of the VRC 144 can commence in accordance with the 
30 following steps: 
[0041] 
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1 . The user selects the appUcation icon. 

2. The xiser selects a given key associated with the application (soft key if 
the VRC 144 has the integrated display 150, ottierwise a fixed key 152 
that may represent the remapped key or indicate the corresponding icon 

5 on the user's television. 

3 . The VRCM associates the selected soft key with the selected 
application and forwards or conveys the selected soft key code to the 
application associated with the selected icon (in step 1), and uses the 
selected key code to determine whether the user wants to make another 

10 selection for the same application, then step 3 is repeated, or if the user 

wants to make a selection for another application, then steps 1-3 are 
y repeated. 

^ [0042] As described above, the VRCM comprising a set or group of software 

yj 15 and application programming interface (API) routines resident in the set-top terminal 

Mr 

''^ 100 that are accessed by using one or more key of the VRC 144. When a user 

^ performs a keystroke of the VRC 144, the selected application remaps a 

p corresponding function for the key to enable the user to map a variety of fimctions for 

each application using one or more keys of the VRC 144, 
O 20 [0043] It should be known to those skilled in the art that this invention equally 

^ applies to any consumer device that may benefit from this capability, not just a set-top 

terminal device, and to any hand held device, not just a remote controller with or 

without an integrated touch screen display. 

[0044] ' While the invention has been specifically described in connection with 
25 certain example embodiments thereof, it is to be understood that this is by way of 
illustration and not of limitation. The preceding description is intended to enable 
others skilled in the art to best utilize the invention in various embodiments and with 
various modifications as are suited to the particular use contemplated. It is intended 
that the scope of the invention be defined by the following claims. 



30 



Claims 
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